resolution was isotropic with voxel dimensions as above. T2 maps were generated by fitting T2 as a function of signal decay. 5 
MRI segmentation.
Voxels for each tissue block from the 2 regions analyzed for electron microscopy were manually classified by an individual who was blinded to neuropathologic classification using the derived T 2 w image, ADC map, and standard functionalities of the ITK-snap program (http://www.itksnap.org). 6 Mean values for MRI-derived parameters within WM reported herein for a given case were computed as means over the set of voxels classified as WM. Immunohistochemistry Gluteraldehyde fixed tissue sections underwent antigen retrieval in 50 mM Citrate buffer (pH 6.0) for 10 min at 90 °C prior to immunostaining. No antigen retrieval was required in paraformaldehyde-fixed tissue. Astroglia were visualized with rabbit glial fibrillary acidic protein (GFAP) antisera (1:500, Z-0334; DAKO, Carpinteria, CA). Microglia and macrophages were visualized with a rabbit anti-ionized calcium-binding adapter molecule 1 (Iba1) antibody (1:500; 019-19741; Wako Chemicals, Richmond, VA). Axons were visualized with the pan-axonal neurofilament marker, mouse monoclonal antibody SMI-312 (1:1000; SMI-312R; Covance, Berkley, CA). Appropriate anti-mouse and anti-rabbit AlexaFluor secondary antibodies were used for visualization of primary antibodies (1:500; Invitrogen, Carlsbad, CA) in paraformaldehyde-fixed tissue. In gluteraldehyde-fixed tissue, secondary antibodies were visualized using the peroxidaseimmunoperoxidase reaction (Vectastain ABC Kit; PK4000; Vector Laboratories, Burlingame, CA) and 3,3'-diaminobenzidine with nickel-enhancement (SK4100; Vector Laboratories). For fluorescent immunohistochemical studies, tissue sections were counterstained with Hoechst 33342 (Invitrogen). Summary of the analysis of MRI signal abnormalities (T 2 , ADC and FA) for the regions of interest (ROIs) where EM blocks were analyzed. As shown in Figure 1 , diffuse hypo-intense signal abnormalities on T 2 images identified periventricular white matter lesions from within which the tissue blocks were selected for the ultra-structural analysis of axons by electron microscopy (EM). Data are presented as mean ± SEM, n = 4 animals per group. Note that significant differences in T 2 were observed for the 1 and 2 week survivors in the superficial periventricular white matter (SWM) or deep periventricular white matter (DWM), as indicated: *, p < 0.05 vs. 1 week (wk) control; †, p < 0.05 vs. 2 week control. Between 1 and 2 weeks, controls displayed a significant normal developmental increase in FA: †, p < 0.05. All statistical analysis employed ANOVA with post hoc Bonferroni between groups.
Supplemental

Supplemental Figures and Figure Legends
Supplemental Figure S1 Stereological assessment of axonal caliber and density. A and B, Example measurements of intact axons with an unbiased counting frame. A 4 mm 2 counting frame was randomly superimposed on electron microcraphs. The lines within numbered axons represents the axon diameter as measured. Obliquely cut axon diameters were measured perpendicular to the long axis of the axon (arrows). Scale bars: 667 nm.
Supplemental Figure S2
Spectrum of injury assessed by GFAP and Iba1. A and B, Typical astrocyte (GFAP) and microglia/macrophage (Iba1) staining patterns in control WM, respectively. C, Marked astrogliosis was observed in regions of diffuse white matter injury. D, Ramified microglia (box and inset) were present in these regions of diffuse white matter injury. E, Macroscopic necrosis could be identified by regions of ameboid microglial infiltration. F, Microscopic necrosis were visualized by small focal regions of ameboid microglial infiltration (box and inset) with clear borders (arrows). Scale bars: 40 mm. Inset: 30 x 30 mm.
